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Description 

TECHNICAL FIELD 

5 [0001] The present invention relates to a proliferation inhibitor for cells whose proliferation is stimulated by a parath- 
yroid hormone-related peptide fragment. 

BACKGROUND ART 

10 [0002] A parathyroid hormone-related peptide (hereinafter PTHrP) is a protein produced by a tumor, which is a major 
causative agent of humoral hypercalcemia of malignancy. A PTHrP induces humoral hypercalcemia of malignancy 
(hereinafter referred to as "HHM"), which is produced by tumor, by promoting bone resorption and renal reabsorption 
of calcium. Such an effect is known to be induced by a peptide site (referred to as PTHrP (1-34)) of the sequence of 
amino acids 1 to 34 on the N terminus of PTHrP through its receptor, a PTH/PTHrP receptor (J. Bone & Mine. Res. 

15 (1 993) 8, 849-860). Currently, calcitonin and bisphosphonate preparations having an inhibitory action on bone resorp- 
tion are used to treat HHM. However, since the progress of HHM is so rapid as to significantly deteriorate the QOL 
(Quality of Life) of patients with terminal cancer, development of a more effective therapeutic agent to respond to each 
cause has been awaited. 

[0003] PTHrP has been suggested to have biological activity also at peptide sites other than PTHrP (1 -34) (described 
20 in Naokazu NAGATA; Table 2 of CLINICAL CALCIUM, 5(3), 103-106, 1995). However, it has not yet been known that 
a peptide site (referred to as PTHrP (34-53)) corresponding to the sequence of amino acids 34 to 53 on the N terminal 
side of PTHrP produces an effect to stimulate cell proliferation. 

DISCLOSURE OF THE INVENTION 

25 

[0004] The purpose of the invention is to provide a proliferation inhibitor to cells whose proliferation is stimulated by 
a certain peptide site of a parathyroid hormone-related protein. 

[0005] As a result of thorough studies to solve the above problems, the present inventors have completed the present 
invention by finding that addition of a PTHrP (34-53) fragment to cells expressing receptors for PTHrP(1 -34) stimulates 

30 the proliferation of the cells; an anti-PTHrP (38-64) antibody inhibits proliferation of the cells stimulated with a PTHrP 
(34-53) fragment; and surprisingly, an anti-PTHrP(1 -34) antibody also inhibits the cell proliferation. 
[0006] Specifically, the present invention relates to a proliferation inhibitor for cells whose proliferation is stimulated 
by PTHrP (34-53), which comprises a substance inhibiting the binding of PTHrP (1-34) to its receptor. The present 
invention further relates to a therapeutic agent for diseases caused by cells whose proliferation is stimulated by PTHrP 

35 (34-53), which comprises a substance inhibiting the binding of PTHrP (1-34) to its receptor. 

[0007] Here, the term "PTHrP (1-34)" means a peptide fragment consisting the sequence of amino acids 1 to 34 of 
the amino acid sequence of a parathyroid hormone related peptide. Further the term "PTHrP (34-53)" means a peptide 
fragment consisting the sequence of amino acids 34 to 53 of the amino acid sequence of a parathyroid hormone related 
peptide. 

40 [0008] Moreover, the present invention relates to a proliferation inhibitor for cells whose proliferation is stimulated 
by PTHrP (34-53), which comprises a substance inhibiting the binding of PTHrP (34-53) to its receptor. The present 
invention further relates to a therapeutic agent for diseases caused by cells whose proliferation is stimulated by PTHrP 
(34-53), which comprises a substance inhibiting the binding of PTHrP (34-53) to its receptor. 

[0009] Further, the present invention relates to a PTHrP production inhibitor, which comprises a substance inhibiting 
45 the binding of PTHrP (34-53) to its receptor. 

[0010] Examples of diseases caused by cells whose proliferation is stimulated by PTHrP (34-53) include cancer. 

cachexia, arthrorheumatism, bone metastasis, labor pains, febris septica, compression of nerve and osteoporosis. 

[0011] A substance which inhibits the binding of PTHrP (1-34) to its receptor is, for example, an anti-PTHrP (1-34) 

antibody or a PTHrP (7-34). The term "PTHrP (7-34)" means a peptide fragment that is a partial sequence of PTHrP 
50 (1-34) which contains deletion of amino acids 1 to 6 of PTHrP (1-34). 

[0012] An example of a substance which inhibits the binding of PTHrP (34-53) to its receptor is an anti-PTHrP (38-64) 

antibody, anti-PTHrP (34-53) antibody, or the like. The term "PTHrP (38-64)" means a peptide fragment consisting the 

sequence of amino acids 38 to 64 of the amino acid sequence of a parathyroid hormone related peptide. 

[0013] Any antibody can be used in the present invention, such as a monoclonal antibody and a polyclonal antibody. 
55 A preferred antibody is a monoclonal antibody. In addition, as a monoclonal antibody, a human antibody, a chimeric 

antibody or a humanized antibody is preferable. 

[0014] The present invention also relates to a novel cell line which has a receptor for PTHrP(1-34) and whose pro- 
liferation is stimulated by PTHrP(34-53). A preferred novel cell line of the present invention is a cell line which normally 
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produces no PTHrP substantially. The term "normally" means a condition wherein no PTHrP is present extracellularly. 
The term "produces no PTHrP substantially" means that the production amount of PTHrP is below the detection limit, 
for example, the production amount at a concentration below 0.01 pM/L. 

[0015] The present invention further relates to a method for screening a substance inhibiting or promoting cell pro- 
5 liferation, which comprises adding a test substance into a medium containing the above cell line for culturing, and 
screening based on the culture result a substance capable of inhibiting or promoting proliferation of the cell line as an 
inhibitor or a promoter for cell proliferation. 

[0016] Further, the present invention provides a method for cloning a gene of a cell surface molecule capable of 
binding to PTHrP (34-53), which comprises introducing an expression vector with cDNA derived from the above cell 

10 line incorporated therein into a host, culturing the obtained transformed host in a medium for the cell to express the 
cell surface molecule, adding labeled PTHrP(34-53) to the above medium for reaction with the above host, and isolating 
a gene encoding the cell surface molecule from positive host clones. When the above gene is expressed, a cell surface 
molecule (a protein expressed on the surface of a cell) which is expressed on the cell surface of the cell line of the 
present invention and is capable of binding to PTHrP(34-53) can be obtained. 

15 [0017] This specification includes part or all of the contents as disclosed in the specifications and/or drawings of 
Japanese Patent Application Nos. 2000-1 31 793 and 2000-1 73834, which are priority documents of the present appli- 
cation. 

[0018] The present invention provides a proliferation inhibitor for inhibiting proliferation of cells whose proliferation 
is stimulated by a peptide site, using a substance (e.g., anti-PTHrP (38-64) antibody) which inhibits biological activity 

20 of the peptide site corresponding to the sequence of amino acids 34 to 53 (PTHrP(34-53)) among the entire amino 
acid sequence (SEQ ID NO.: 1 , 2 or 3) of a parathyroid hormone related peptide (PTHrP). There are three known types 
of PTHrP comprising 139, 141 and 173 amino acids, respectively, based on selective gene splicing. The amino acid 
sequences of the three types of PTHrPs are identical from the amino acid at position 1 to that at position 139. The 
amino acid sequence consisting of 139 amino acids, the sequence of 141 amino acids, and the sequence of 173 amino 

25 acids are shown in SEQ ID NO: 1 , SEQ ID NO: 2, and SEQ ID NO: 3, respectively. 

[0019] Moreover, the present invention provides a finding that an anti-PTHrP(1 -34) antibody inhibits proliferation of 
cells whose proliferation is stimulated by PTHrP(34-53) peptide fragments. Specifically, it has been revealed that the 
anti-PTHrP(1-34) antibody, which is an antibody binding to a peptide consisting of the sequence of amino acids 1 to 
34 of the entire amino acid sequence of PTHrP, can inhibit, without directly binding to a PTHrP(34-53) peptide fragment, 

30 the proliferation of cells whose proliferation is stimulated by the peptide fragment. Hence, a substance (e.g. , anti-PTHrP 
(1-34) antibodies) inhibiting the binding of PTHrP(1-34) to its receptor is also effective as a proliferation inhibitor for 
inhibiting proliferation of cells whose proliferation is stimulated by the PTHrP(34-53) peptide fragment. 
[0020] It is suggested by the present invention that the PTHrP(34-53) peptide fragment does not stimulate cell pro- 
liferation directly, but promotes the production of PTHrP itself through a cell surface molecule (e.g., receptors), and 

35 the produced PTHrP stimulates cell proliferation through the receptor for PTHrP(1 -34). 
[0021] The present invention will now be described in further detail. 

1 . Establishment of cell line 

40 [0022] The novel cell line which has a receptor for PTHrP(1-34) and whose proliferation is stimulated by PTHrP 
(34-53) of the present invention can be established, for example, by the following method. 

(1) Preparation of cells for culturing 

45 [0023] Tumor cells excised from patients with anaplastic thyroid carcinoma are fragmented using scissors for autopsy. 
Here, the excised cells may be fragmented after transplantation into nude mice for proliferation. 

(2) Culturing 

50 [0024] The obtained cells are cultured under normal conditions. For example, the cells are cultured in an RPMI-1 640 
or Eagle's M EM medium supplemented with 1 0% fetal calf serum, glutamine, antibiotics and the like, for 2 to 3 weeks 
at 37C°. The proliferated cells are sub-cultured by treating with trypsin, EDTA or the like. The cell concentration is 
adjusted to 1 to 100,000 cells/ml. The cells are allowed to stand on a plate or a dish for culturing. As cells proliferate 
for 1 to 3 weeks after the start of culturing, the well size for the cells may be gradually scaled up. In addition, the cells 

55 may be transferred into a flask for culturing (e.g., 25 mm 2 and 75 mm 2 ). 

[0025] The cells are sub-cultured by replacing with a new medium two to three times a week, or every 3 to 4 days. 
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(3) Determination of established cells 

[0026] As described above, 6 types of thyroid cancer cell lines (TTA-1 , TTA-2, KTA-1 , KTA-2, KTA-3 and KTA-4) are 
obtained. These cells have the following characteristics. 

(a) Character: Examination by an RT-PCR method for the presence or absence of receptors (referred to as PTHr- 
PR) for PTHrP(1-34) revealed the presence of PTHrPR on the cell surfaces of 5 cell lines (TTA-1 , KTA-1 , KTA-2 : 
KTA-3 and KTA-4). 

(b) Functional characteristics: 

[1]When 1 x10 5 cells of each cell line were cultured for 2 days, PTHrPs at the following concentrations were 
produced 



Cell line name 


PTHrP concentration (pIvl/L) 


TTA-1 


0.01 


TTA-2 


0.01 


KTA-1 


7.76 


KTA-2 


43.6 


KTA-3 


24.4 


KTA-4 


12.9 



25 [2] Examination of cell proliferation ability with incorporation of 3 H-thymidine ( 3 H-TdR) revealed that cells ex- 

pressing PTHrPR proliferated in a PTHrP(34-53) fragment concentration-dependent manner. Further, addition 
of antibodies to the proliferated cells inhibited the proliferation. 

[0027] Similarly to the above method, the cells of the present invention can be obtained by confirming the expression 
30 of PTHrPR and proliferation in a PTHrP(34-53) fragment concentration-dependent manner in known tissues expressing 
PTHrPR (bone, kidney, aorta, heart, brain, mammary gland, liver, spleen, lung, stomach, small intestine, adrenal gland, 
bladder, ovary, orchis, placenta, skin, skeletal muscle, and the like: Chohei SHIGENO; CLINICAL CALCIUM, 5(3), 
79-83, 1995). Further, the cells of the present invention can also be obtained by allowing a known cell line to express 
PTHrPR by genetic engineering techniques, and confirming proliferation in a PTHrP(34-53) fragment concentration- 
's dependent manner. 

(4) Deposition of cells 

[0028] The above cell lines TTA-1 , KTA-1 , KTA-2 and KTA-3 were deposited at the International Patent Organism 
40 Depositary (IPOD), National Institute of Advanced Industrial Science and Technology, Japan (1-1 , Higashi 1-chome, 
Tsukuba-shi, Ibaraki, Japan) as described below. 



45 



50 



Cell line name 


Accession No. 


Deposition date 


TTA-1 


FERM BP-7523 


June 8, 2000 


TTA-2 


FERM BP-7527 


June 22, 2000 


KTA-1 


FERM BP-7524 


June 8, 2000 


KTA-2 


FERM BP-7525 


June 8, 2000 


KTA-3 


FERM BP-7526 


June 8, 2000 


KTA-4 


FERM BP-7528 


June 22, 2000 



2. Preparation of PTHrP(34-53) fragment 

55 

[0029] In the present invention, tumor cells prepared as described above are stimulated with PTHrP(34-53). The 
entire amino acid sequence (SEQ ID NO: 1,2 or 3) of PTHrP is known. Thus, PTHrP(34-53) can be obtained by peptide 
synthesis, or a commercially available PTHrP(34-53) can be used. 
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[0030] When peptide synthesis is employed, PTHrP(34-53) can be obtained by normally employed chemical syn- 
thesis of peptide. Examples of a method for chemically synthesizing a peptide include an azide method, an acid chloride 
method, an acid anhydride method, a mixed acid anhydride method, a DCC method, an active ester method, a carbo- 
diimidazole method and an oxidation-reduction method. In addition, either a solid phase or a liquid phase synthesis 

5 method may be applied for synthesis. 

[0031 ] Specifically, amino acids that can form the peptide of the present invention are condensed, in case the products 
possess protecting groups by elimination of the protecting groups, and a target peptide can be synthesized. Any known 
method may be used for condensation and for elimination of protecting groups (Bodanszky, M. and Ondetti, M.A.. 
Peptide Synthesis, Interscience Publishers, New York (1966); Schroeder and Luebke, The Peptide, Academic Press, 

10 New York (1965); Nobuo IZUMIYAet al., Basis and Experiment for Peptide Synthesis, Maruzen (1975); and the like). 
[0032] After reaction, the target peptide is purified by a combination of normal purification methods, such as solvent 
extraction, distillation, column chromatography, liquid chromatography, and recrystallization. Whether or not the syn- 
thesized peptide is the target peptide can be analyzed by mass spectroscopy, nuclear magnetic resonance, electro- 
phoresis, high performance liquid chromatography or the like. 

15 

3. Substance inhibiting the binding of PTHrP(1-34) to its receptor 

[0033] The term "a substance inhibiting the binding of PTHrP(1 -34) to PTHrP(1 -34) receptor" means either one or 
both of the following substances (a) and (b) (hereinafter also referred to as "PTHrP(1-34) inhibitor"): 

20 

(a) a substance inhibiting the binding of PTHrP(1 -34) to PTHrP(1 -34) receptor by binding with PTHrP(1 -34), which 
is a ligand; 

(b) a substance inhibiting the binding of PTHrP(1 -34) to PTHrP(1 -34) receptor by binding with PTHrP(1 -34) recep- 
tor. 

25 

[0034] An example of the substance (a) above is an anti-PTHrP(1-34) antibody. 

[0035] Examples of an anti-PTHrP(1 -34) antibody include a humanized antibody, a human antibody (W096/33735) 
or a chimeric antibody (Japanese Patent Application Laying-Open (kokai) No. 4-228089), as well as an antibody 
(#23-57-137-1 antibody) produced by a hybridoma #23-57-137-1 . In addition, an antibody used herein may be either 

30 a polyclonal or a monoclonal antibody, and a monoclonal antibody is preferred. 

[0036] An example of the substance (b) above is an antagonist (also referred to as "PTHrP(1 -34) antagonist") for 
PTHrP(1-34) receptor. Examples of PTHrP(1 -34) antagonist include, but are not limited thereto, a polypeptide and a 
low molecule. Specific examples of the antagonist include PTHrP(1 -34) peptide containing substitution or deletion of 
at least one amino acid (for example, one or more amino acids), or a partial sequence of PTHrP(1-34) peptide (for 

35 example, PTHrP(7-34)). Further, examples of a substance which binds to PTHrP(1-34) receptor antagonistically with 
respect to PTHrP(1 -34) include polypeptides having PTHrP(1-34) antagonist activity described in Japanese Patent 
Application Laying Open (kokai) No. 7-165790; Japanese Patent Application Laying-Open (kohyo) No. 5-509098; Pep- 
tides (UNITED STATES) 1995, 16 (6) 1031-1037; and Biochemistry (UNITED STATES) Apr. 28, 1992, 31 (16) 
4026-4033. Furthermore, PTHrP(1 -34) antagonists of the present invention also include, among the polypeptides il- 

40 lustrated above, a polypeptide containing deletion, substitution, addition or insertion of at least one (e.g., one or more) 
amino acid(s), and having equivalent PTHrP(1-34) antagonist activity. 

4. Substance inhibiting the binding of PTHrP(34-53) to its receptor 

45 [0037] The term "a substance inhibiting the binding of PTHrP(34-53) to its receptor" of the present invention means 
either one or both of the following substances (a) and (b) (hereinafter also referred to as "PTHrP(34-53) inhibitor"): 

(a) a substance inhibiting the binding of PTHrP(34-53) to PTHrP(34-53) receptor by binding with PTHrP(34-53), 
which is a ligand; 

so (b) a substance inhibiting the binding of PTHrP(34-53) to PTHrP(34-53) receptor by binding with PTHrP(34-53) 

receptor. 

[0038] Examples of the above substance (a) include an anti-PTHrP(34-53) antibody and an anti-PTHrP(38-64) an- 
tibody. Examples of the above substance (b) include, but are not limited thereto, a polypeptide and a low molecule. 
55 [0039] These PTHrP(34-53) inhibitors inhibit cell proliferation by inhibiting the binding of PTHrP (34-53) peptide site 
to its receptor expressed on the surface of a tumor cell. 
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5. Anti-PTHrP antibody 

[0040] The anti-PTHrP antibody (e.g., PTHrP (1-34) antibody, and anti-PTHrP (38-64) antibody) used in the present 
invention can be produced by any known method as a polyclonal or monoclonal antibody. Preferably, the above antibody 
5 used in the present invention is a monoclonal antibody derived from, particularly, a mammal. Examples of the mammal- 
derived monoclonal antibody include those produced by hybridomas and those produced by a genetic engineering 
technique from hosts transformed with expression vectors carrying a gene for the antibody. 

(1) Monoclonal antibody 

10 

[0041] A monoclonal antibody-producing hybridomacan be produced as follows. That is, PTHrP is used as an antigen 
for immunization in accordance with a conventional immunization method. The resulting immunocytes are fused to 
known parent cells by a conventional cell fusion method, and monoclonal antibody-producing cells are screened from 
the fused cells by a conventional screening method. 
15 [0042] First, PTHrP (1-34) and PTHrP (38-64) which are partial fragments of a human PTHrP which is used as a 
sensitizing antigen for producing the antibody is chemically synthesized based on the PTHrP gene/amino acid se- 
quence disclosed in Suva, L. J. et al., Science (1987) 237, 893. 

[0043] The mammal to be immunized with the sensitizing antigen is not particularly limited. However, the mammal 
is preferably selected taking into consideration of compatibility with the patent cell used for cell fusion. Generally, a 

20 rodent (e.g., mouse, rat, hamster), rabbit or monkey may be used. 

[0044] The immunization of the mammal with the sensitizing antigen can be performed in accordance with any known 
method, for example, by injecting the sensitizing antigen to a mammal intraperitoneal^ or subcutaneously. More spe- 
cifically, the sensitizing antigen is properly diluted with or suspended to phosphate-buffered saline (PBS) or physiolog- 
ical saline, the resulting dilution or suspension is then mixed with an appropriate amount of a conventional adjuvant 

25 (e.g., Freund's complete adjuvant) to give an emulsion. The emulsion is injected to a mammal several times at intervals 
of 4 to 21 days. For the immunization, the sensitizing antigen may be attached to a suitable carrier. 
[0045] After the immunization, the serum antibody level is checked. When the serum antibody level is confirmed to 
reach a desired level, immunocytes are isolated from the mammal and then subjected to cell fusion. A preferable 
immunocyte is a spleen cell. 

30 [0046] The parent cell usedforthecellfusion (i.e., the counterpart of thecellfusion with the immunocyte) is a myeloma 
cell derived from a mammal. The myeloma cell is of any known cell line, and, for example, P3 (P3x63Ag8.653) (J. 
Immnol. (1979) 123, 1548-1550), P3x63Ag8U.1 (Current Topics in Microbiology and Immunology (1978) 81,1-7), NS- 
1 (Kohler, G. and Milstein, C. Eur. J. Immunol. (1976) 6, 511-519), MPC-11 (Margulies, D. H. et al., Cell (1976) 8 : 
405-415), SP2/0 (Shulman, M. etal., Nature (1978)276, 269-270), FO (deSt. Groth, S. F. et al., J. Immunol. Methods 

35 (1980) 35, 1-21), S194 (Trowbridge, I. S., J. Exp. Med. (1978) 148, 313-323) or R210 (Galfre, G. etal., Nature (1979) 
277, 131-133). 

[0047] Cell fusion of the immunocyte to the myeloma cell is basically performed in accordance with any known meth- 
od, such as the method of Milstein et al. (Kohler, G. and Milstein, C, Methods Enzymol. (1981) 73, 3-46). 
[0048] More specifically, the cell fusion is performed, for example, in a conventional nutrient culture medium in the 
40 presence of a cell fusion promoter. The cell fusion promoter may be polyethylene glycol (PEG) or a Sendai virus 
(hemagglutinating virus of Japan; HVJ). If desired, for the purpose of improving the fusion efficiency, an additive such 
as dimethyl sulfoxide may be incorporated. 

[0049] The ratio between the immunocytes and the myeloma cells for the cell fusion may be any one. For example, 
the immunocytes are used in the amount 1 -1 0 times larger than the myeloma cells. The culture medium used for the 
45 cell fusion is, for example, RPMI 1640 medium or MEM medium suitable for the growth of the above-mentioned mye- 
loma cell lines, or other medium conventionally used for the culture of such cell lines. If desired, a serum supplement, 
such as feral calf serum (FCS), may be added to the culture medium. 

[0050] The cell fusion is performed by fully mixing given amounts of the immunocytes and the myeloma cells in the 
culture medium, adding a PEG solution (e.g., mean molecular weight: about 1000-6000) (which has been previously 
50 warmed to about 37° C) to the mixture usually to a concentration of 30-60% (w/v) , and then mixing the resulting solution , 
thereby producing the desired fusion cells (i.e., hybridomas). Subsequently, an appropriate culture medium is added 
to the culture solution successively, and centrifuged to remove the supernatant. This procedure is repeated several 
times to remove the cell fusion promoter or the like that are undesirable for the growth of the hybridomas, from the 
culture medium. 

55 [0051] The obtained hybridomas can be selected by culturing in a conventional selective medium, such as hypox- 
anthine-aminopterin-thymidine (HAT) medium. The culturing of the hybridomas in HAT medium is performed for the 
time of period enough to cause the death of the cells other than the desired hybridomas (i.e., cells that fail to fuse), 
usually for several days to several weeks. Subsequently, conventional limiting dilution method is performed for screen- 
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ing and mono-cloning of the hybridomas that are secreting the desired antibody. 

[0052] As a method other than preparing the hybridomas by immunizing a non-human mammal with the antigen as 
described above, a human lymphocyte may be sensitized with PTHrP in vitro, and then subjected the sensitized lym- 
phocyte to cell fusion to a human-derived myeloma cell capable of infinite growth, thereby producing a human antibody 

5 having a binding activity against the PTHrP (Japanese Patent Publication No. 1-59878). Alternatively, a human antibody 
against PTHrP may be prepared by injecting PTHrP as an antigen to a transgenic animal that has the entire repertories 
of human antibody genes to produce an anti-PTHrP antibody-producing cell, and then immortalizing the cells, thus 
producing the human antibody from the immortalized cell (International Patent Publication Nos. WO 94/25585, WO 
93/12227, WO 92/03918 and WO 94/02602). 

10 [0053] The monoclonal antibody-producing hybridoma prepared as above can be subcultured in a conventional cul- 
ture medium and stored under liquid nitrogen for a long time of period. 

[0054] For the production of a monoclonal antibody from the hybridoma, a method may be employed that involves 
culturing the hybridoma in accordance with a conventional technique and collecting the monoclonal antibody from the 
culture supernatant, or that involves injecting the hybridoma to a mammal compatible with the hybridoma to grow the 
15 hybridoma in the mammal and collecting the hybridoma from the ascites of the mammal. The former method is suitable 
for producing the antibody in high purity, while the latter method is suitable for producing the antibody in a large amount. 
[0055] A specific example of such an antibody is #23-57-137-1 antibody (anti-PTHrP (1-34) antibody) or the like 
which is produced by a hybridoma clone #23-57-137-1 . 

[0056] The hybridoma clone #23-57-1 37-1 was designated as "mouse-mouse hybridoma #23-57-1 37-1 " and depos- 
20 ited under the terms of the Budapest Treaty on August 15, 1996 at the International Patent Organism Depositary 
(IPOD), National Institute of Advanced Industrial Science and Technology Japan (1-1 , Higashi 1-chome, Tsukuba-shi : 
Ibaraki, Japan) under the accession No. FERM BP-5631. 

(2) Polyclonal antibody 

25 

[0057] Antigens prepared as described above are administered to animals for immunization. A dosage of antigens 
per animal is 0.001 to 1000 jig when the animal is a rabbit and adjuvants are used. 

[0058] For immunization, antigens are administered to mammals. Immunization is principally conducted by intrave- 
nous, intracutaneous, subcutaneous, or intraperitoneal injection. Intervals of immunization are not specifically limited. 
30 Immunization is carried out for 3 to 10 times, preferably 3 to 4 times, at intervals of from a few days to a few weeks, 
preferably 2 to 3 week-intervals. Three to 1 0 days after the final immunization, antibody titer is measured. On a day 
that the maximum antibody titer is shown, blood is collected to obtain anti-serum. Antibody titers can be measured by 
ELISA (enzyme-linked immunosorbent assay), RIA (radioimmuno assay) or the like. 

[0059] When purification of antibodies from anti-sera is necessary, antibodies can be purified by appropriately se- 
35 lecting one of, or in combination of known methods including an ammonium sulfate salting-out method, ion exchange 
chromatography, gel filtration and affinity chromatography. 

(3) Recombinant antibody 

40 [0060] In the present invention, a recombinant-type monoclonal antibody may be used, which can be produced by 
cloning an antibody gene from the hybridoma, integrating the antibody gene into a suitable vector, introducing the 
vector into a host, and then producing the antibody from the host according to a conventional genetic recombination 
technique (see, for example, Vandamme, A. M. et al., Eur. J. Biochem. (1990) 192, 767-775, 1990). 
[0061] Specifically, mRNA encoding variable (V) region of an anti-PTHrP antibody is isolated from the anti-PTHrP 

45 antibody-producing hybridoma. The isolation of the mRNA is performed by preparing a total RNA by any known method, 
such as guanidium ultracentrifugation method (Chirgwin, J. M. et al., Biochemistry (1979) 18, 5294-5299) and AGPC 
method (Chomczynski, P. et al., Anal. Biochem. (1 987) 1 62, 156-159), and then producing the desired mRNA from the 
total RNA using mRNA Purification Kit (Pharmacia) or the like. Alternatively, the mRNA may also be prepared directly 
using QuickPrep mRNA Purification Kit (Pharmacia). 

so [0062] Next, cDNA for the antibody V-region is synthesized from the obtained mRNA with a reverse transcriptase. 
The synthesis of the cDNA is performed using AMV Reverse Transcriptase First-strand cDNA Synthesis Kit (Seikagaku 
Corporation) or the like. The cDNA may also be synthesized and amplified by 5'-RACE method (Frohman, M .A. et al. , 
Proc. Natl. Acad. Sci. USA (1 988) 85, 8998-9002; Belyavsky, A. et al., Nucleic Acids Res. (1 989) 1 7, 291 9-2932) using 
5'-Ampli FINDER RACE Kit (CLONETECH) in combination with PCR method, or the like. 

55 [0063] A DNA fragment of interest is isolated and purified from the resulting PCR product and then ligated to a vector 
DNA to obtain a recombinant vector. The recombinant vector is introduced into a host such as E. coli, and a colony 
containing a desired recombinant vector is selected. The nucleotide sequence of the DNA of interest in the recombinant 
vector is confirmed by, for example, dideoxynucleotide chain termination method. 
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[0064] Once DNA encoding the anti-PTHrP antibody V-region is obtained, the DNA is integrated into an expression 
vector containing a DNA encoding a desired antibody constant (C) region. 

[0065] For the production of the anti-PTHrP antibody used in the present invention, the antibody gene is integrated 
into an expression vector so that the antibody gene can be expressed under the control of expression control regions 

5 (e.g., enhancer promoter). A host cell is transformed with the expression vector to express the antibody. 

[0066] In the expression of the antibody gene, a DNA encoding heavy (H) chain and a DNA encoding light (L) chain 
of the antibody may be integrated into separate expression vectors, and then a host cell is co-transformed with the 
resulting recombinant expression vectors. Alternatively, both the DNA encoding H-chain and the DNA encoding L- 
chain of the antibody may be integrated together into a single expression vector, and then a host cell may be transformed 

10 with the resulting recombinant expression vector (WO 94/11 523). 

[0067] For the production of the recombinant antibody, besides the above-mentioned host cells, a transgenic animal 
may also be used as a host. For example, the antibody gene is inserted into a predetermined site of a gene encoding 
a protein inherently produced in the milk of an animal (e.g., goat (3-casein) to obtain a fusion gene. A DNA fragment 
containing the antibody gene-introduced fusion gene is injected into an embryo of a goat, and the embryo is then 

15 introduced into a female goat. The female goat having the embryo therein bears a transgenic goat. The antibody of 
interest is secreted in the milk from the transgenic goat or a progeny thereof. For the purpose of increasing the amount 
of the antibody-containing milkfromthetransgenic goat, an appropriate hormone may be administered to thetransgenic 
goat (Ebert, K.M. etal., Bio/Technology (1 994) 12, 699-702). 

[0068] Further, a transgenic plant, such as Tobacco plant, may also be used instead of a transgenic animal. 

20 

(4) Modified antibody 

[0069] In the present invention, for the purpose of reducing the heterogenisity against a human body or the like, an 
artificially modified recombinant antibody may be used in addition to the above antibodies, such as a chimeric antibody. 
25 a humanized antibody, and a human antibody produced by transgenic mice or the like. These modified antibodies can 
be prepared by the following known methods. 

[0070] A chimeric antibody usable in the present invention can be prepared by ligating the DNA encoding the antibody 
V-region prepared as set forth above to a DNA encoding a human antibody C-region, integrating the ligation product 
into an expression vector, and introducing the resulting recombinant expression vector into a host to produce the 
30 chimeric antibody. 

[0071] A humanized antibody is also referred to as a "reshaped human antibody", in which the complementarity 
determining regions (CDRs) of an antibody of a non-human mammal (e.g., a mouse) are grafted to those of a human 
antibody. The general genetic recombination procedures for producing such humanized antibody are also known (EP 
125023; WO 96/02576). 

35 [0072] Specifically, a DNA sequence in which mouse antibody CDRs are ligated through framework regions (FRs) 
of a human antibody is amplified by PCR method using several oligonucleotides as primers which have been designed 
to have regions overlapping to the terminal regions of the CDRs and the FRs. The resulting DNA is ligated to a DNA 
encoding a human antibody C-region, and the ligation product is integrated into an expression vector. The resulting 
recombinant expression vector is introduced into a host, thereby producing the humanized antibody (EP 239044. WO 

40 96/02576). 

[0073] The FRs of the human antibody ligated through the CDRs are selected so that the CDRs can form a suitable 
antigen binding site. If necessary, an amino acid(s) in the FRs of the antibody V-region may be replaced so that the 
CDRs of the reshaped human antibody can form a suitable antigen binding site (Sato, K. et al., Cancer Res. (1993) 
53,851-856). 

45 [0074] The C-region of the chimeric or humanized antibody may be any human antibody C-region, such as Cy1 , Oy2 : 
C73 or Cy4forthe H-chain, and Ckot CAJorthe L-chain. The human antibody C-region may be modified for the purpose 
of improving the stable production of the antibody. 

[0075] The chimeric antibody is composed of V-regions derived from a non-human mammalian antibody and C- 
regions derived from a human antibody. The humanized antibody is composed of CDRs derived from a non-human 
50 mammalian antibody and FRs and C-regions derived from a human antibody. The humanized antibody is useful as an 
active ingredient for the drug of the present invention, because the antigenicity of the antibody against a human body 
is reduced. 

[0076] A specific example of the humanized antibody usable in the present invention is humanized #23-57-137-1 
antibody; in which the CDRs are derived from mouse-derived #23-57-137-1 antibody; the L-chain is composed of the 
55 CDRs ligated through three FRs (FR1 , FR2 and FR3) derived from human antibody HSU 03868 (GEN-BANK, Deftos, 
M. et al., Scand. J. Immunol., 39, 95-103, 1994) and a FR (FR4) derived from human antibody S25755 (NBRF-PDB); 
and the H-chain is composed of the CDRs ligated through FRs derived from human antibody S31679 (NBRF-PDB, 
Cuisinier, A. M. et al., Eur. J. Immunol. 23, 110-118, 1993) in which a part of the amino acid residues in the FRs is 
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replaced so that the reshaped humanized antibody can exhibit an antigen-binding activity. 

[0077] The E. coli strains containing the plasmids having DNAs encoding the H-chain and the L-chain of the human- 
ized #23-57-137-1 antibody, respectively, are designated Escherichia coli JM109 (hMBC1 HcDNA/pUC1 9) (for H-chain) 
and Escherichia coli JM1 09 (hMBC1 LqA/pUC1 9) (for L-chain), respectively. These strains have been deposited under 
5 the terms of the Budapest Treaty on August 15, 1996 at the National Institute of Bioscience and Human-technology, 
Agency of Industrial Science and Technology, Japan (1-3, Higashi 1-chome, Tsukuba-shi, Ibaraki. Japan), under the 
accession No. FERM BP-5629 for Escherichiacoli JM1 09 (hMBC1 HcDNA/pUC1 9), and underthe accession No. FERM 
BP-5630 for Escherichia coli JM109 (hMBC1 LqA/pUCI 9). 

[0078] Further, a human antibody which is produced using transgenic mice orthe likecan also be used as the antibody 
10 of the present invention (Japanese Patent Application Laying-Open (Kokai) No. 2000-801 00). 

(5) Antibody variants 

[0079] The antibody used in the present invention may be a fragment thereof or a modified form of the above frag- 

15 ments (1) to (4). For example, the fragment of the antibody includes Fab, F(ab') 2! Fv, or a single chain Fv (scFv) 
composed of a H-chain Fv fragment and a L-chain Fv fragment linked together through a suitable linker. Specifically, 
such antibody fragments can be produced by cleaving the antibody with an enzyme (e.g., papain, pepsin) into antibody 
fragments, or by constructing a gene encoding the antibody fragment and inserting the gene into an expression vector 
and introducing the resulting recombinant expression vector into a suitable host cell, thereby expressing the antibody 

20 fragment (see, for example, Co, M. S., etal., J. Immunol. (1994), 152, 2968-2976; Better, M. & Horwitz, A. H., Methods 
in Enzymology (1989), 178, 476-496, Academic Press, Inc.; Plueckthun, A. & Skerra, A., Methods in Enzymology 
(1989) 178, 476-496, Academic Press, Inc.; Lamoyi, E., Methods in Enzymology (1 989) 121, 652-663; Rousseaux, J. 
et al., Methods in Enzymology (1989) 121, 663-669; and Bird, R. E. et al., TIBTECH (1991) 9, 132-137). 
[0080] The scFv can be produced by linking the H-chain V-region to the L-chain V-region through a linker, preferably 

25 a peptide linker (Huston, J. S. et al., Proc. Natl. Acad. Sci. USA (1988) 85, 5879-5883). The H-chain V-region and the 
L-chain V-region in the scFv may be derived from any one of the antibodies described herein. The peptide linker which 
binds the V-regions may be any single chain peptide, for example, of 12-19 amino acid residues. 
[0081] The DNA encoding the scFv can be prepared by first amplifying a DNA encoding the H-chain V-region and a 
DNA encoding the L-chain V-region of the antibody separately using a DNA fragment encoding the entire region or a 

30 part of the H-chain that includes the V-region and a DNA fragment encoding the entire region or a part of the L-chain 
that includes the V-region as templates and primer pairs that define the terminal ends of the DNA fragments; and then 
amplifying a DNA encoding the peptide linker using a DNA fragment encoding the peptide linker as a template and a 
primer pair that define the terminal ends of the DNA fragment so that each terminal end of the peptide linker is ligated 
to the H-chain V-region and the L-chain V-region, respectively. 

35 [0082] Once the DNA encoding the scFv is prepared, an expression vector carrying the DNA and a host transformed 
with the expression vector can be prepared by conventional methods. The scFv can be produced from the transformed 
host by a conventional method. 

[0083] The fragments of the antibody may be produced by preparing genes for the fragments and expressing the 
genes in suitable hosts as described above. The antibody fragments is also encompassed in the "antibody" of the 
40 present invention. 

[0084] As a modified form of the above-mentioned antibodies, for example, anti-PTHrP antibody conjugated to any 
molecule (e.g., polyethylene glycol) may also be used. Such modified antibodies are also encompassed in the "anti- 
body" of the present invention. The modified antibodies can be prepared by chemical modifications of the antibodies. 
The chemical modification techniques suitable for this purpose have already been established in the art. 

45 

(6) Expression and production of recombinant antibody or modified antibody 

[0085] The antibody gene constructed as described above can be produced and expressed by known methods. For 
the expression in a mammalian cell, a conventional useful promoter, the antibody gene to be expressed and a poly(A) 

50 signal (located downstream to the 3' end of the antibody gene) areoperably linked. For example, as the useful promoter/ 
enhancer system, a human cytomegalovirus immediate early promoter/enhancer system may be used. 
[0086] Other promoter/enhancer systems usable in the expression of the antibody used in the present invention 
include those derived from viruses (e.g., retrovirus, polyoma virus, adenovirus and simian virus 40 (SV40)) and those 
derived from mammalian cells (e.g., human elongation factor 1a (HEFIoc). 

55 [0087] When SV40 promoter/enhancer system is used, the gene expression may be performed readily by the method 
of Mulligan et al. (Nature (1979) 277, 108). When HEF1 a promoter/enhancer system is used, the gene expression 
may be performed readily by the method of Mizushima et al. (Nucleic Acids Res. (1990) 18, 5322). 
[0088] For the expression in E. coli, a conventional useful promoter, a signal sequence for secreting the antibody of 
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interest and the antibody gene may be operably linked. As such a promoter, lacZ promoter or araB promoter may be 
used. When lacZ promoter is used, the gene expression may be performed by the method of Ward et al. (Nature (1098) 
341 , 544-546; FAS BE J. (1992) 6, 2422-2427). When araB promoter is used, the gene expression may be performed 
by the method of Better et al. (Better et al., Science (1 988) 240, 1 041 -1 043). 
5 [0089] Regarding the signal sequence for secretion of the antibody, when the antibody of interest is intended to be 
secreted in a periplasmic space of the E. coli, pelB signal sequence (Lei, S. P. et al., J. Bacteriol. (1987) 169, 4379) 
may be used. The antibody secreted into the periplasmic space is isolated and then refolded so that the antibody takes 
an appropriate configuration for use. 

[0090] Regarding the replication origin, those derived from viruses (e.g., SV40, polyoma virus, adenovirus, bovine 
10 papillomavirus (BPV)) or the like may be used. In order to increase the gene copy number in the host cell system, the 
expression vector may further contain a selective marker gene, such as an aminoglycoside phosphotranferase (APH) 
gene, a thymidine kinase (TK) gene, an E. coli xanthine-guanine phosphoribosyltransferase (Ecogpt) gene and a di- 
hydrofolate reductase (dhfr) gene. 

[0091] For the production of the antibody used in the present invention, any expression system such as eukaryotic 
15 and prokaryoticcell systems may be used. The eukaryotic cell includes established cell lines of animals (e.g., mammals, 
insects, molds and fungi, yeast). The prokaryotic cell includes bacterial cells such as E. coli cells. 
[0092] It is preferable that the antibody used in the present invention be expressed in a mammalian cell, such as a 
CHO, COS, myeloma, BHK, Vero or HeLa cell. 

[0093] Next, the transformed host cell is cultured in vitro or in vivo to produce the antibody of interest. The culturing 
20 of the host cell may be performed by any known method. The culture medium usable herein may be DMEM, MEM, 
RPMI 1 640 or IMDM medium. The culture medium may contain a serum supplement, such as fetal calf serum (FCS). 

(7) Isolation and purification of antibody 

25 [0094] The antibody expressed and produced as described above may be isolated from the cells or the host animal 
body and purified to uniformity. The isolation and purification of the antibody used in the present invention may be 
performed on an affinity column. Examples of a protein A column include Hyper D, POROS and Sepharose F.F. (Phar- 
macia). The method is not particularly limited and other methods conventionally used for the isolation and purification 
of an antibody may also be employed. For example, various chromatographs using columns other than the above- 

30 mentioned affinity column, filtration, ultrafiltration, salting out and dialysis may be used singly or in combination to 
isolate and purify the antibody of interest (Antibodies A Laboratory Manual. Ed. Harlow, David Lane, Cold Spring Harbor 
Laboratory 1988). 

(8) Determination of the activities of the antibody 

35 

[0095] The determination of the antigen-binding activity (Antibodies A Laboratory Manual, Ed. Harlow, David Lane, 
Cold Spring Harbor Laboratory, 1 988) orthe inhibitory activity against a ligand receptor (Harada, A. et al., International 
Immunology (1 993) 5, 681 -690) of the antibody used in the present invention may be performed by any known methods. 
[0096] The method forthe determination of the antigen-binding activity of the anti-PTHrP antibody used in the present 

40 invention may be BIACORE method (analytical method using surface plasmon resonance), ELISA (enzyme-linked 
immunosorbent assay), El A (enzyme immunoassay), RIA (radioimmunoassay) or a fluorescent antibody. For example, 
when enzyme immunoassay is employed, a sample solution containing the anti-PTHrP antibody (e.g., a culture su- 
pernatant of anti-PTHrP antibody-producing cells, or the anti-PTHrP antibody in a purified form) is added to a plate on 
which PTHrP (1-34) is previously coated. A secondary antibody labeled with an enzyme (e.g., alkaline phosphatase) 

45 is further added to the plate. The plate is incubated and washed. A substrate forthe enzyme (e.g., p-nitrophenylphos- 
phoric acid) is added to the plate, and the absorbance of the solution in the plate is measured to evaluate the antigen- 
binding activity of the antibody. 

[0097] To confirm the activity of the antibody used in the present invention, a neutralizing activity of the antibody (e. 
g., anti-PTHrP antibody) may be determined. 

50 

6. Therapeutic agent for disease caused by cells whose proliferation is stimulated by PTHrP (34-53) 

[0098] The term "disease caused by cells whose proliferation is stimulated by PTHrP (34-53)" in the present invention 
means diseases which are caused by cells whose proliferation is stimulated by the biological activity of a peptide site 
55 corresponding to the sequence of amino acids 34 to 53 of the entire amino acid sequence (SEQ ID NO: 1 , 2 or 3) of 
a parathyroid hormone-related protein (hereinafter referred to as "PTHrP"). 

[0099] Examples of diseases caused by cells whose proliferation is stimulated by PTHrP(34-53) include cancer 
cachexia, chronic rheumatism, osteoarthritis, bone metastasis, osteolysis, bone destruction, proliferation of cancer 
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cells present in bone tissues, labor pains, febris septica ; compression of nerve, bone fracture, gingivitis, alveolar py- 
orrhea, periodontal disease, systemic inflammatory response syndrome (SIRS) or osteoporosis. Further, examples of 
cancer caused by eel Is whose proliferation is stimulated by PTHrP (34-53) include, but are not limited thereto, carcinoma 
planocellulare, lung cancer, carcinoma oesophagi, cancer of the cervix uteri, cancer of the vulva, cancer of head, 

5 cancer of cervix region, cancer of skin, hypernephroma, cancer of stomach, cancer of liver, cancer of spleen, cancer 
of pharynx, cancer of the tongue, bladder cancer, ovarian cancer, testicular carcinoma, cancer of colon, cancer of 
rectum, urothelial carcinoma, leukemia, myeloma, breast carcinoma, lymphoma and cancer of thyroid. In addition, 
multiple onset of the above diseases and the disease complicated with other diseases are also included. 
[0100] A therapeutic agent containing the anti-PTHrP (1 -34) antibody or anti-PTHrP (38-64) antibody of the present 

10 invention as an active ingredient may be administered orally or parenterally, but preferably parenterally. Specifically 
the agent may be administered to a body as a whole or regionally, taking any dosage form, such as a transpulmonary 
agent (e.g., an agent administered with the help of a device such as a nebulizer), a nasogastric agent, a transdermic 
agent (e.g., ointment, cream) or an injection. Examples of an injection include an intravenous injection such as a drip, 
an intramuscular injection . an intraperitoneal injection and a subcutaneous injection. The route of administration may 

15 be properly selected depending on the age of a patient and the condition of a disease. An effective single dose may 
be selected within the range from 0.001 to 1 ,000 mg per kg of body weight. Alternatively, the dose to a patient may be 
selected from the range of 0.01 to 100,000 mg/body. However, the dose of the above agent is not particularly limited 
to these ranges. 

[0101] The therapeutic agent of the present invention may be administered to a patient at any stage, including before 
20 or after the development of the above diseases or symptoms. 

[0102] The therapeutic agent of the present invention may be formulated by any conventional method (Remington's 
Pharmaceutical Science, latest edition, Mark Publishing Company, Easton, USA). The preparation may further com- 
prise pharmaceutical^ acceptable carriers and additives. 

[0103] Examples of such carriers and additives include water, pharmaceutically acceptable organic solvents, amino 
25 acids, collagen, polyvinyl alcohol, polyvinylpyrrolidone, carboxyvinyl polymer, sodium carboxymethyl cellulose, sodium 
polyacrylate, alginate sodium, water soluble dextran, carboxymethyl starch sodium, pectin, methylcellulose, ethylcel- 
lulose, xanthan gum, gum Arabic, casein, agar, polyethylene glycol, diglycerine, glycerine, propylene glycol, Vaseline, 
paraffin, stearyl alcohol, stearic acid, human serum albumin (HSA), mannitol, sorbitol, lactose, and surfactants accept- 
able as pharmaceutical additives. 
30 [0104] In the practical use, the additive is properly selected from the above members either singly or in combination 
depending on (without limitation) the dosage form employed. For example, for use as an injectable form, the anti-PTHrP 
antibody of the purified form is dissolved in a solvent (e.g., physiological saline, a buffer, a grape sugar solution) and 
then an adsorption-preventing agent (e.g., Polysorbate 80, Polysorbate 20, a gelatin, human serum albumin) is added 
thereto. The therapeutic agent of the present invention may also be in a re-constitutable freeze-dried form : which is 
35 dissolved before use. For the formulation of the freeze-dried dosage form, an excipient such as a sugar alcohol (e.g. : 
mannitol, grape sugar) or a sugar may be incorporated. 

7. Method for screening cell proliferation inhibitor 

40 [0105] In the present invention, whether or not a test substance produces an inhibitory or promotion effect on cell 
proliferation can be determined based on proliferation of a target cell line. For example, the test substance to be 
screened is cultured with the cell line established as described above, instead of anti-PTHrP(1 -34) or anti-PTHrP 
(38-64), as described below in Example. 

45 8. Method for screening promoter or inhibitor of PTHrP production 

[0106] In the present invention, whether a test substance can be used as a promoter or a inhibitor for PTHrP pro- 
duction can be determined based on the amount of PTHrP in a culture product resulting from culturing of the test 
substance to be screened with the cell line established as described above. Here, the term "culture product" means a 
50 culture supernatant, and either cultured cells or disrupted products thereof. 

9. Cloning of gene encoding cell surface molecule 

[0107] In the present invention, a cell surface molecule of the cell line established as described above can be isolated 
55 by so-called expression cloning. The term "cell surface molecule" means a molecule which is involved in cell prolifer- 
ation by transferring extracellular information (proteins, inorganic substances, various low molecules) into the cell, for 
example, a protein which functions as a receptor for PTHrP(34-53). Further, the term "expression cloning" means a 
method for cloning a gene using as an index the function exhibited by the target gene after expression. This method 
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does not require information such as the nucleotide sequence of a gene orthe amino acid sequence of a gene product. 
Furthermore, the method is preferable for cloning a gene with low expression amount. 

[0108] In the present invention, an expression vector is prepared by incorporating cDNA derived from the above cell 
line therein, and the vector is introduced into an appropriate host, thereby preparing a transformant. The obtained 

5 transformed host is cultured, so that a cell surface molecule that cDNA encodes can be expressed. Normally, plate 
culturing is performed, colonies that appeared on the plate are transferred to a membrane through contact, and then 
ligands previously labeled with appropriate labels (PTHrP(34-53) in the invention) are added to the membrane for 
reaction. Next, positive host clones are selected based on signals of the labels and then genes encoding cell surface 
molecules are isolated from the obtained clones. 

10 [0109] First, the cells established as described above are cultured, the cells are collected when the cells reach an 
appropriate density, and then mRNA is purified. mRNA can be purified by any known method. For example, after total 
RNA is obtained by treating the above established cells with a guanidine reagent, phenol reagent or the like, poly(A+) 
RNA(mRNA) is obtained by an affinity column method which uses poly U-sepharose orthe like, using as a carrier oligo 
dT-cellulose or sepharose 2B, or by a batch method. Subsequently, a single-stranded cDNA is synthesized using the 

15 obtained mRNA as a template, an oligo dT primer and reverse transcriptase, and then a double-stranded cDNA is 
synthesized from the single-stranded cDNA. The thus obtained double stranded cDNA is incorporated into an appro- 
priate expression vector to prepare a recombinant vector, thereby obtaining a cDNA library. 

[01 1 0] Examples of expression vectors used herein include plasmid vectors and phage vectors. Examples of a plas- 
mid vector include a plasmid derived from Escherichia coii (for example, pBR322, pBR325, pUC118, pUC119, pBlue- 

20 script II SK+Y-and the like), a plasmid derived from Bacillus subtil is {tor example., pUB110, pTP5 and the like), a plasmid 
derived from yeast (for example, YEp1 3, YEp24, YCp50 and the like). Examples of phage DN A include X phage (Xgt1 0 , 
XglM , M1 3mp1 8, M13mp1 9 and the like). Further, examples of other vectors that may be used include animal viruses, 
such as retrovirus, adenovirus and vaccinia virus, and insect virus vectors, such as baculovirus. Furthermore, a fusion 
plasmid with GST, GFP, His-tag, Myc-tag orthe like bound thereto can be used. 

25 [0111] The gene encoding a cell surface molecule must be incorporated into a vector so as to exhibit its function. In 
addition to a promoter and the gene of this invention, a cis element, such as an enhancer, a splicing signal, a poly A 
addition signal, a selection marker, or a ribosome binding sequence can also be integrated to the expression vector, 
if necessary. Further, as an expression inducer, isopropyl-p-D-thiogalactoside (IPTG) is used. Examples of selection 
markers include a dihydrofolic acid reducing enzyme gene, an ampicillin-resistant gene, and a neomycin-resistant gene. 

30 [0112] Hosts for constructing cDNA libraries are not specifically limited so far as they can express the cell surface 
molecule gene. Examples of the host cells that can be used herein include bacteria belonging to the genera Escherichia. 
such as Escherichia coii; the genera Bacillus, such as Bacillus subtilis; and the genera Pseudomonas, such as Pseu- 
domonas putida, yeasts such as Saccharomyces cerevisiae and Schizosaccharomyces pombe; animal cells, such as 
COS and CHO cells; and insect cells, such as Sf9 and Sf21 . 

35 [0113] When a bacterium such as Escherichia coii is used as a host cell, a preferable recombinant vector of the 
present invention can autonomously replicate in the bacterium and comprises a promoter, a ribosome binding se- 
quence, the gene of this invention, and a transcription termination sequence. The recombinant vector may also contain 
a gene to regulate a promoter. Any promoter that can be expressed in a host cell, such as Escherichia coii, may be 
used. Examples of such a promoter include promoters derived from Escherichia coii or phages, such as trp promoters, 

40 lac promoters, P L promoters, and P R promoters. Artificially designed and modified promoters, such as tac promoters, 
may also be used. Any method to introduce recombinant vectors into bacteria, that is, to introduce DNA into bacteria, 
may be used and the method is not specifically limited. Examples of such methods include a method using calcium 
ion (Cohen, S.N. et al., Proc. Natl. Acad. Sci., USA, 69, 2110-2114 (1972)), an e I ectropo ration method (Becker, D.M. 
et al., Methods. Enzymol., 194, 182-187 (1990)) and the like. 

45 [0114] When yeast is used as a host cell, promoters are not specifically limited so far as they can be expressed in 
yeast. Examples of such a promoter include gal 1 promoters, gal 10 promoters, heat shock protein promoters, MFcd 
promoters, PH05 promoters. PGK promoters, GAP promoters, ADH promoters, and AOX1 promoters. Methods to 
introduce recombinant vectors into yeast are not specifically limited, and any method for introducing DNA into yeast 
may be used. Examples of such methods include an electroporation method, a spheroplast method (Hinnen, A. et al., 

50 Proc. Natl. Acad. Sci., USA, 75, 1929-1933, (1978)), a lithium acetate method (Itoh, H., J. Bacterid., 153: 163-168, 
(1983)) and the like. 

[0115] When an animal cell is used as a host cell, examples of a host cell include COS cells, Vero cells, Chinese 
hamster ovarian cells (CHO cells) and mouse myeloma cells. Examples of promoters include EF1oc promoters, SRa 
promoters, SV40 promoters and LTR promoters. In addition, early gene promoters of human cytomegaloviruses may 
55 also be used. Examples of methods of introducing recombinant vectors into animal cells include electroporation, cal- 
cium phosphate transfection and lipofection. 

[0116] When an insect cell is used as a host cell, Sf9 cells, Sf21 cells and the like are used. Examples of methods 
of introducing recombinant vectors into insect cells include calcium phosphate transfection, lipofection, and electropo- 
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ration. 

[0117] Next, the above transformed host cells are inoculated and cultured on appropriate media (e.g., solid plate 
media). Culturing can be performed under conditions which enable preferable expression of DNA libraries within host 
cells. Thus, for example, plaques are formed when phage vectors are used as expression vectors, and then expression 
5 of inserted genes results in production of protein in the plaques. An expression inducer is added when it is required 
for expression vectors to express incorporated genes. An expression inducer may be added previously and directly 
into culture solution, or impregnated to a membrane. 

[0118] Subsequently, a membrane is brought into contact with the above plate surface, so as to transfer the produced 
protein onto the membrane. A preferred membrane used in the method of the invention is a membrane which is im- 

10 pregnated with an expression inducer and to which protein can be transferred. Normally employed blotting membranes, 
such as a nitrocellulose membrane or a nylon membrane can be used. To eliminate medium components, cells, and 
the like transferred from the plate, the membrane may be washed and then treated with a protein modifier. A cleaning 
agent is, for example, Tris-HCI buffer or the like. Examples of a protein modifier include guanidine hydrochloride, urea, 
and various reducing reagents. Then, the membrane is treated with a regenerant to regenerate protein on the mem- 

15 brane, washed, and then a solution containing labeled ligands is applied to the membrane. A ligand used in the present 
invention is PTHrP (34-53). Examples of a label that can be used herein include fluorescent labels, biotin labels, enzyme 
labels, antibody labels and the like. 

[0119] Accordingly, when host clones (positive clones) containing DNA encoding a ligand-binding protein are present 
on the above plate, labeled ligands will bind to corresponding proteins on the membrane. By detecting the label, positive 
20 clones on the plate can be determined. 

[0120] Vectors are isolated from the thus obtained host clones according to standard techniques, thereby obtaining 
a target gene. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

[0121] 

Figure 1 shows the result of a test of stimulating cell proliferation with PTHrP. 
Figure 2 shows the result of a test of inhibiting cell proliferation. 
30 Figure 3 shows the result of a test of inhibiting cell proliferation. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0122] Hereinafter, the present invention will be described in greater detail with reference to the following Examples, 
35 which do not limit the technical scope of the invention. 

[EXAMPLE 1] Establishment of anaplastic thyroid carcinoma cell line 

[0123] Tumors excised from several patients with anaplastic thyroid carcinoma were fragmented using scissors for 
40 autopsy. Here, a part of the tumors was transplanted into nude mice to form tumors, and then the tumors were removed 
and fragmented. 

[0124] The fragmented tumors were placed on culture plates supplemented with 10% fetal calf serum-containing 
RPMI1640 (Gibco) and cultured in a C0 2 incubator for 20 days. During culturing, media were exchanged at an interval 
of 3 to 7 days. After culturing, increased cells were treated with 0.25% trypsin and 0.02 mM EDTA, and then sub-cultured. 
45 [0125] The cell lines obtained as described above are named TTA-1 and TTA-2 (both derived from tumors formed 
in nude mice), and KTA-1 , KTA-2, KTA-3 and KTA-4. 

[EXAMPLE 2] Measurement of PTHrP production ability of cell lines and expression of receptors 

50 (1) PTHrP production ability 

[0126] TTA-1 and TTA-2, and KTA-1 and KTA-4 were treated with trypsin, and then the number of viable cells not 
stained with trypan blue was counted with a h em ocyto meter. Subsequently, 1 x 10 5 cells were inoculated on a 35 mm 
culture plate, and then cultured at 37°C for 2 days. The obtained culture solution was collected, and then the PTHrP 
55 amount was measured using a PTHrP measurement kit (DAIICHI RADIOISOTOPE LABS., LTD.) according to the 
directions attached to the kit. 
[0127] The results are as follows. 
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Cell line name 


PTHrP concentration (pM/L) 


TTA-1 


0.01 


TTA-2 


0.01 


KTA-1 


7.76 


KTA-2 


43.6 


KTA-3 


24.4 


KTA-4 


12.9 



[0128] Measurement of the PTHrP amount revealed that KTA-1 , KTA-2, KTA-3 and KTA-4 produced PTHrP. 

15 (2) Expression of receptor 

[0129] TTA-1 and TTA-2, and KTA-1 and KTA-4 were treated with trypsin, and then the number of viable cells not 
stained with trypan blue was counted with a hemocytometer. Subsequently, 1 x 1 0 5 cells were inoculated on a 35 mm 
culture plate, and then cultured at 37°C for 2 days. The obtained cells were collected, and then mRNA was prepared 
20 using an mRNA preparation kit (Gibco BRL) according to the directions attached to the kit (TRIS01 reagent). 

[0130] The mRNA obtained as described above was amplified using a RT-PCR kit (TOYOBO, RT-PCR High). The 
sequences of the primers are as follows. 

Sense strand: 5'-GAAGCTGCTC AAATCCACG-3 ' (SEQ ID No: 4) 



Anti-sense strand: 5 '-TTGATCTCAGCTTGACCTCG-3 ' CSEQ ID NO: 5) 

30 [0131] Using a reaction solution with the following composition, PCR was performed by reaction at 94°C for 60 sec, 
followed by 40 cycles of reaction, each cycle consisting of 94°C for 60 sec, 57°C for 60 sec and 72°C for 60 sec 





cDNA(corresponding to RNA 1uxj/uJ) 


0.5 uJ 




10xbuffer 


1.8 nl 


35 


2.5mM dNTP 


1.0 U.I 




Sense primer (10(iM) 


0.5 hI 




Anti-sense primer (10jxM) 


0.5hI 




Takara ExTaq 


0.2 hI 


40 


H 2 0 


15.5 hI 




Total volume 


20 h'/s ample 



[0132] After PCR, 3jxl of the reaction solution was subjected to 2% agarose gel (1 x TAE buffer) electrophoresis. 
[0133] As a result, a 201 bp band was confirmed. A 308 bp band was confirmed for (3-actin as a control. 

[EXAMPLE 3] PTHrP stimulation test 

[0134] After treating TTA-1 , TTA-2, and KTA-2 with trypsin, the number of viable cells not stained with trypan blue 
was counted with a hemocytometer. Subsequently, 1 x 1 0 4 cells were inoculated on a 96-well multi-plate (Falcon), and 
then cultured in a C0 2 incubator at 37°C for 2 days. On day 2 after culturing, the culture solution was replaced by a 
serum-free medium, and then culturing was performed for 1 day. PTHrP(34-53) (Calbiochem) at concentrations of 0 
(PTHrP-free), 1,10 and 100 ng/mL were added, followed by treatment with trypsin 24 and 48 hours later. 
[0135] The cells were labeled with 3 H-TdR for 6 hours (0.25 nCi/well), collected, and then incorporation of 3 H-TdR 
was measured using a liquid scintillation counter. Here, triplicate measurement was performed, and the mean value 
was obtained. 

[0136] Figure 1 shows the result. As shown in Fig. 1 , with both trypsin treatment at 24 hours and at 48 hours after 
addition, TTA-1 and KTA-2 cell lines were confirmed to proliferate depending on the concentration of PTHrP. 
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[EXAMPLE 4] Inhibition test for cell proliferation 

[0137] TTA-1 , TTA-2, and KTA-2 were treated with trypsin, and then the number of viable cells not stained with trypan 
blue was counted with a hemocytometer. Subsequently, 1 x 10 4 cells were inoculated on a96-well multi-plate (Falcon), 

5 and then cultured in a C0 2 incubator at 37°C for 2 days. On day 2 after culturing, the culture solution was replaced by 
a serum-free medium, and then culturing was performed for 1 day. PTHrP (34-53) (Calbiochem) at concentrations of 
0 (PTHrP -free), 1,10 and 100 ng/mL were added, and then neutralization antibodies were added (anit-PTHrP(1 -34) 
antibodies of CHUGAI PHARMACEUTICAL CO., LTD., and anti-PTHrP(38-64) antibodies of Oncogene). Each type 
of the antibodies at a concentration of 1 [x.g/m\ was added simultaneously with PTHrP. At 24 and 48 hours after addition 

10 of antibodies, trypsin treatment was performed. Here ; a test group not supplemented with the antibodies was a control 
group. 

[0138] The cells were labeled with 3 H-TdR for 6 hours (0.25 jxCi/well), collected, and then incorporation of 3 H-TdR 
was measured using a liquid scintillation counter. 

[0139] Figures 2 and 3 show the results. As shown in Figs 2 (trypsin treatment after 24 hours) and 3 (trypsin treatment 
15 after 48 hours), it was confirmed that with both trypsin treatments, anti-PTHrP antibodies significantly inhibited the 
proliferation of TTA-1 and KTA-2 cell lines regardless of the concentration of PTHrP. 

[0140] All publications, patents and patent applications cited herein are incorporated herein by reference in their 
entirety. 

20 Industrial Applicability 

[0141] The present invention provides a cell proliferation inhibitor for cells whose proliferation is stimulated by a 
parathyroid hormone related peptide fragment. The proliferation inhibitor of the present invention is useful in treating 
diseases, such as cancer, which are induced by the cell proliferation. 

25 

SEQUENCE LISTING FREE TEXT 
[0142] 

30 SEQ ID NO: 4: Synthesized DNA 

SEQ ID NO: 5: Synthesized DNA 
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SEQUENCE LISTING 

5 

<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 
10 <120> CELL GROWTH-INHIBITING AGENT 

<130> PH-1172-PCT 

15 

<150> JP2000-131793 
20 <151> 2000-04-28 

<150> JP2000-173834 

25 

<151> 2000-06-09 
so <160> 5 

<170> Patentln Ver. 2. 0 

35 

<210> 1 
40 <211> 139 

<212> PRT 

<213> Homo sapiens 

45 

<400> 1 

Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser He Gin 

50 

1 5 10 15 

55 Asp Leu Arg Arg Arg Phe Phe Leu His His Leu He Ala Glu lie His 
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20 25 30 

Thr Ala Glu lie Arg Ala Thr Ser Glu Val Ser Pro Asn Ser Lys Pro 
35 40 45 

Ser Pro Asn Thr Lys Asn His Pro Val Arg Phe Gly Ser Asp Asp Glu 
50 55 60 

Gly Arg Tyr Leu Thr Gin Glu Thr Asn Lys Val Glu Thr Tyr Lys Glu 
65 70 75 80 

Gin Pro Leu Lys Thr Pro Gly Lys Lys Lys Lys Gly Lys Pro Gly Lys 
85 90 95 

Arg Lys Glu Gin Glu Lys Lys Lys Arg Arg Thr Arg Ser Ala Trp Leu 
100 105 110 

Asp Ser Gly Val Thr Gly Ser Gly Leu Glu Gly Asp His Leu Ser Asp 
115 120 125 

Thr Ser Thr Thr Ser Leu Glu Leu Asp Ser Arg 
130 135 



<210> 2 
<211> 141 
<212> PRT 

<213> Homo sapiens 
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<400> 2 

Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser He Gin 
15 10 15 

Asp Leu Arg Arg Arg Phe Phe Leu His His Leu He Ala Glu He His 
20 25 30 

Thr Ala Glu He Arg Ala Thr Ser Glu Val Ser Pro Asn Ser Lys Pro 
35 40 45 

Ser Pro Asn Thr Lys Asn His Pro Val Arg Phe Gly Ser Asp Asp Glu 
50 55 60 

Gly Arg Tyr Leu Thr Gin Glu Thr Asn Lys Val Glu Thr Tyr Lys Glu 
65 70 75 80 

Gin Pro Leu Lys Thr Pro Gly Lys Lys Lys Lys Gly Lys Pro Gly Lys 
85 90 95 

Arg Lys Glu Gin Glu Lys Lys Lys Arg Arg Thr Arg Ser Ala Trp Leu 
100 105 110 

Asp Ser Gly Val Thr Gly Ser Gly Leu Glu Gly Asp His Leu Ser Asp 
115 120 125 

Thr Ser Thr Thr Ser Leu Glu Leu Asp Ser Arg Arg His 
130 135 140 
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<210> 3 

<211> 173 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser lie Gin 
15 10 15 

Asp Leu Arg Arg Arg Phe Phe Leu His His Leu lie Ala Glu lie His 
20 25 30 

Thr Ala Glu lie Arg Ala Thr Ser Glu Val Ser Pro Asn Ser Lys Pro 
35 40 45 

Ser Pro Asn Thr Lys Asn His Pro Val Arg Phe Gly Ser Asp Asp Glu 
50 55 60 

Gly Arg Tyr Leu Thr Gin Glu Thr Asn Lys Val Glu Thr Tyr Lys Glu 
65 70 75 80 

Gin Pro Leu Lys Thr Pro Gly Lys Lys Lys Lys Gly Lys Pro Gly Lys 
85 90 95 

Arg Lys Glu Gin Glu Lys Lys Lys Arg Arg Thr Arg Ser Ala Trp Leu 
100 105 110 

Asp Ser Gly Val Thr Gly Ser Gly Leu Glu Gly Asp His Leu Ser Asp 
115 120 125 
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Thr Ser Thr Thr Ser Leu Glu Leu Asp Ser Arg Thr Ala Leu Leu Trp 
5 130 135 140 

Gly Leu Lys Lys Lys Lys Glu Asn Asn Arg Arg Thr His His Met Gin 

10 

145 150 155 160 

15 Leu Met He Ser Leu Phe Lys Ser Pro Leu Leu Leu Leu 

165 170 

20 

<210> 4 
25 <211> 19 

<212> DNA 

<213> Artificial Sequence 

30 

<220> 

<223> Description of Artificial Sequence :Synthetic DNA 

35 

<400> 4 

40 gaagctgctc aaatccacg 19 

<210> 5 
<211> 20 
<212> DNA 
50 <213> Artificial Sequence 

<220> 

°° <223> Description of Artificial Sequence Synthetic DNA 
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<400> 5 

ttgatctcag cttgacctcg 20 



Claims 

1 . A proliferation inhibitor for cells whose proliferation is stimulated by PTHrP(34-53), which comprises a substance 
inhibiting the binding of PTHrP(1-34) to its receptor. 

2. A therapeutic agent for a disease caused by cells whose proliferation is stimulated by PTHrP (34-53), which com- 
prises a substance inhibiting the binding of PTHrP(1-34) to its receptor. 

3. The therapeutic agent of claim 2, wherein the disease caused by cells whose proliferation is stimulated by PTHrP 
(34-53) is cancer, cachexia, arthrorheumatism, bone metastasis, labor pains, febris septica, compression of nerve 
or osteoporosis. 

4. The therapeutic agent of claim 2. wherein the disease caused by cells whose proliferation is stimulated by PTHrP 
(34-53) is cancer. 

5. The therapeutic agent of any one of claims 2 to 4. wherein the substance inhibiting the binding of PTHrP(1 -34) to 
its receptor is an anti-PTHrP(1 -34) antibody or PTHrP(7-34). 

6. The therapeutic agent of claim 5, wherein the antibody is a monoclonal antibody. 

7. The therapeutic agent of claim 6, wherein the monoclonal antibody is a human antibody, a chimeric antibody or a 
humanized antibody. 

8. A proliferation inhibitor for cells whose proliferation is stimulated by PTHrP(34-53), which comprises a substance 
inhibiting the binding of PTHrP(34-53) to its receptor. 

9. A therapeutic agent for a disease caused by cells whose proliferation is stimulated by PTHrP(34-53), which com- 
prises a substance inhibiting the binding of PTHrP(34-53) to its receptor. 

10. The therapeutic agent of claim 9 ; wherein the disease caused by cells whose proliferation is stimulated by PTHrP 
(34-53) is cancer, cachexia, arthrorheumatism, bone metastasis, labor pains, febris septica, compression of nerve 
or osteoporosis. 

11. The therapeutic agent of claim 9, wherein the disease caused by cells whose proliferation is stimulated by PTHrP 
(34-53) is cancer. 

12. The therapeutic agent of any one of claims 9 to 11, wherein the substance inhibiting the binding of PTHrP(34-53) 
to its receptor is an anti-PTHrP(38-64) antibody. 

13. A PTHrP production inhibitor, which comprises a substance inhibiting the binding of PTHrP(34-53) to its receptor. 

14. The inhibitor of claim 13, wherein the substance inhibiting the binding of PTHrP(34-53) to its receptor is an an- 
ti-PTHrP(38-64) antibody. 

15. A cell line which has a receptor for PTHrP(1-34) and whose proliferation is stimulated by PTHrP(34-53). 

16. The cell line of claim 15 which normally produces no PTHrP substantially. 
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17. A method for screening a substance inhibiting or promoting cell proliferation, which comprises adding a test sub- 
stance into a medium containing the cell line of claim 1 5 or 1 6 for culturing, and screening based on the culture 
result a substance capable of inhibiting or promoting proliferation of the cell line as a inhibitor or a promoter for 
cell proliferation. 

5 

18. A method for screening a production promoter or a production inhibitor for PTHrP, which comprises adding a test 
substance into a medium containing the cell line of claim 15 or 1 6 for culturing, quantitatively determining PTHrP 
in the obtained culture product, and screening based on the determination result a substance capable of promoting 
or inhibiting production of parathyroid hormone related peptides. 

10 

19. A cell surface molecule which is expressed on the cell surface of the cell line of claim 15 or 1 6 and is capable of 
binding to PTHrP(34-53). 

20. A method for cloning a gene of a cell surface molecule of the cell line, which comprises introducing an expression 
15 vector having cDNA derived from the cell line of claim 15 or 16 incorporated therein into a host; culturing the 

obtained transformed host in a medium for the cell surface molecule to be expressed; adding labeled PTHrP(34-53) 
to said medium for reaction with said host; and isolating a gene encoding the cell surface molecule of claim 19 
from positive host clones. 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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Claim 1 relates to an invention of use of a substance which is defined 
by the desired characteristic of 'inhibiting the binding of PTHrP (1-34) 
to its receptor". Although claira 1 involves any substances having the 
above characteristic employed as the active ingredient, it is recognized 
that only a few substances defined by the description of this claim are 
supported by the description under the provisions of Article 6 of the PCT 
and disclosed therein under the provisions of Article 5 of the PCT. 

Considering the common technical knowledge at the time of the 
application, it cannot be recognized that the scope of the substances having 
the characteristic of w inhibiting the binding of PTHrP (1-34) to its receptor" 
could be defined. Thus, claim 1 also fails to satisfy the requirement of 
clearness as defined in Article 6 of the PCT. 

Therefore, the international search has been practiced on the 
relationship between the inhibition of the binding of PTHrP (1 -34) to its 
receptor and the inhibition of the proliferation of cells the proliferation 
of which is stimulated by PTHrP [34-53) or diseases caused by these cells, 
and proliferation inhibitors for the above -described cells or remedies for 
diseases caused by these cells containing the substance as specified in 
claim 5 as the active ingredient. Moreover, complete search has been 
practiced on claims 5 to 7 among the claims depending on claira 1. 

Claim 8 and 13 relate to inventions of use of a substance which is 
defined by the desired characteristic of inhibiting the binding of 
PTHrP (34-53) to its receptor". Although claims 6 and 13 involve any 
substances having the above characteristic eraployedas the active ingredient r 
it is recognized that only a few substances defined by the description of 
these claims are supported by the description under the provisions of Article 
6 of the PCT and disclosed therein under the provisions of Article 5 of 
the PCT. 

Considering the common technical knowledge at the time of the 
application f it cannot be recognized that the scope of the substances having 
the characteristic of "inhibiting the binding of PTHrP (34-53) to its 
receptor" could be defined. Thus, claims 8 and 13 also fail to satisfy 
the requirement of clearness as defined in Article 6 of the PCT. 

Therefore, the international search has been practiced on the 
relationship between the inhibition of the binding of PTHrP (34 -53) to its 
receptor and the inhibition of the proliferation of cells the proliferation 
of which is stimulated by PTHrP {34-53 ) or the inhibition of PTHrP production, 
and proliferation inhibitors for the above -described cells or remedies for 
diseases caused by these cellB containing the substances as specified in 
claims 12 and 14 as the active ingredient. Moreover, complete search has 
been practiced on claims 12 to 14 among the claims depending on claim l. 

Concerning the "cell surface molecule capable of binding to 
PTHrP (34-53) " as described in Claim 19, such a molecule is neither actually 
identif iednor isolatedbut the presence thereof is merely recognized. Thus, 
it cannot be considered as being supported in the meaning as defined in 
Article 6 of the PCT. However, we have judged that the international search 
per se can be practiced from the viewpoint of the function mechanism of 
hinging to PTHrP (34-53) and thus performed complete search so long as the 
function mechanism concerns. 
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